Objective: To model the effectiveness of afterhours general practice (GP) in reducing metropolitan Perth emergency departments' (ED) low acuity patient (LAP) attendances and costs.
DEMAND FOR EMERGENCY SERVICES in most developed economy health care jurisdictions is increasing (Cameron, Kennedy & McNeil 1999) . Factors that may be contributing to this increase include population ageing, increasing patient expectations concerning medical care, and changes in the balance of primary care delivery between emergency departments and other sources of primary health care (Cameron, Kennedy & McNeil 1999; Cameron, Scown & Campbell 2002) . It has been claimed that a significant cause of the increased emergency department demand is due to "general practice patients" attending emergency departments rather than their general practitioner (Sprivulus 2003) . Furthermore, it is claimed that emergency department overcrowding and ambulance diversion would be alleviated by aggressively developing strategies to redirect such "general practice patients" to general practices collocated with emergency departments (O'Leary 2004) . This After-hours general practice clinics are unlikely to reduce low acuity patient attendances to metropolitan Perth emergency departments Yusuf Nagree, Tor NO Ercleve and Peter C Sprivulis
What is known about the topic?
The problem of increasing demand for care in hospital emergency departments has led to experimentation with alternative sources of care, including after-hours GP clinics at or near EDs. The goal is to enable low acuity patients to receive appropriate primary care and thereby "free up" the ED for sicker patients.
What does this study add?
The numbers of low acuity patients, and their treatment costs, are low. There are more such patients in outer metropolitan Perth than the inner city areas at all times of the day and week. The number of patients is probably not enough for afterhours GP clinics to be viable.
What are the implications?
A focus on diverting low acuity patients as a means of relieving the pressure on hospital EDs is unlikely to produce any noticeable effects.
claim is disputed by the Australasian College of Emergency Medicine, which asserts that there is little cross-over of general practice workload in most emergency departments (Knox 2004) .
After-hours general practice clinics have been trialled adjacent to a number of metropolitan emergency departments (Ieraci et al. 2000; Ruffin & Hooper 2003; Bolton & Thompson 2001; Liaw et al. 2001 ). There may be a prima facie case for their operation as a means of extending the available hours of access for patients seeking greater flexibility in access to primary care services (Liaw 2001) . However, at present there does not appear to be conclusive evidence that their operation has had a substantial impact upon patient attendances at adjacent or nearby emergency departments (Ruffin 2003 , Bolton 2001 .
A recent study by Sprivulis illustrated a method for estimating low acuity patient (LAP) workload at a Perth metropolitan hospital, using the discharge rate of general practitioner-referred patients as a benchmark of the appropriateness of emergency department attendance by selfreferred patients (Sprivulis 2003) . By using general practice referrals as a benchmark, this method allows direct estimation of the number of low acuity patients attending emergency departments that may be manageable in the general practice setting.
The aim of this study is to use this method to model the capacity of after-hours general practice services to reduce LAP attendances to Perth metropolitan emergency departments, and to assess the cost effectiveness of such services.
Methods
This is a retrospective observational study using data from the Emergency Department Information Systems (EDIS) deployed at seven Perth Public Emergency Departments. EDIS is a computerised patient tracking system used for real time management of emergency department flow and for the production of emergency department key performance indicators. The hospitals, casemix and proportion of admissions and ambulance attendances are described in Box 1.
The period studied was 1 January to 31 December, 2003. A low acuity patient is defined for the purposes of this study as a patient that a general practitioner would not be expected to refer to an emergency department (Sprivulis 2003) . General practitioner referrals were identified from the 'referral source' field of EDIS. This field is populated from a drop-down menu during patient registration and audit indicates the field is > 99% complete. There is no default value and patients are identified as referred by general practitioner on the basis of an accompanying referral letter or from the presence of an electronic telephone referral record from a general practitioner in the 'patient expects' screen of EDIS. Low acuity patient attendances were calculated from non-ambulance attendances only, using the method described by Sprivulis (Sprivulis 2003) . Low acuity patients are estimated to be the product of (A) total self-referred presentations for Australasian Triage Score (ATS) categories 3, 4 and 5 and (B) the difference between the selfreferred and general practice referred discharge rates from the emergency department. Total LAP presentations = (A ϫ B). Using this method, the excess in the discharge rate of self-referrals is attributed to a lack of general practice screening of the self-referrals (Sprivulis 2003) .
LAP attendance patterns were calculated for grouped inner metropolitan tertiary hospitals and outer metropolitan secondary hospitals for defined periods (Box 2) and as a whole. Weekday attendances were defined as patient attendances from 08:00 to 16:59 hours, Monday to Friday; weekday evening patient attendances were between 17:00 and 23:59 hours, Monday to Friday. Weekend attendances were between 08:00 and 23:59 hours on Saturday and Sunday, and overnight attendances were between 00:00 and 07:59 hours daily. The general practice referred discharge rate for the entire metropolitan area was used as the bench- mark discharge rate for calculating excess selfreferral rates for all time periods at all hospitals. A "baseline" LAP attendance rate was defined as the average weekday LAP attendance rate at inner metropolitan hospitals (the lowest LAP attendance rate). As the working week is the time of maximum general practice availability, it is assumed for the purposes of this study that this is the time that emergency departments are least likely to receive low acuity patients due to general practice non-availability. An estimate of the excess LAP attendances during other periods for both inner and outer metropolitan emergency departments was calculated as the difference between the LAP attendance rate during the period and the baseline LAP attendance rate. This figure was used to estimate the proportion of total emergency department workload that may be diverted to after-hours general practice services.
On the basis of previous studies that have illustrated that LAP attendances consume significantly less than 50% of the resources consumed by non-LAP attendances (Knox 2004; Sprivulis 2003) 
Results
There were 263 155 patient attendances to the six emergency departments during the study, including a total of 183 424 non-ambulance ATS category 3, 4 and 5 patients. A comparison of ATS 3, 4 and 5 general practice-referred patients and self-referred patients for the entire study population is presented in Box 3. Low acuity patients (11.4%; 95% CI, 11.3%-11.6%) comprised a lower proportion of total emergency department attendances at inner metropolitan emergency departments at all times when compared with outer metropolitan hospitals (22.9%; 95% CI, 22.6%-23.2%; χ 2 < 0.001; Box 4). The proportion of LAP attendances was higher at both inner and outer metropolitan hospitals during the evenings, at weekends and overnight.
The LAP attendance proportion of total attendances during the working week at the inner metropolitan hospitals was 8.2% (95% CI, 8.0%-8.4%). A comparison of inner metropolitan and outer metropolitan LAP attendances above the baseline rate is presented in Box 4 and Box 5. The excess LAP attendance rate above the baseline rate was less than one patient an hour at both outer and inner metropolitan hospitals for all periods (Box 5).
Low acuity patients attending at all periods are estimated to account for 8.2% (95% CI, 8.1%-8.2%) of total emergency department costs. Excess low acuity attendances above baseline inner metropolitan attendance rates during weekday evenings, weekend days and weekend evenings are estimated to account for 2.5% (95% CI, 2.4%-2.6%) of total emergency department costs for the Perth metropolitan area (Box 6).
Discussion
The incidence of ambulance diversion from Australasian metropolitan emergency departments is increasing (Knox 2004) . On the assumption that most ATS 3, 4 and 5 attendances could be managed by general practice clinics and that this may reduce ambulance diversion rates, considerable attention has been directed at developing strategies to reduce ATS category 3, 4 and 5 attendances at emergency departments (O'Leary 2004; Knox 2004) .
The Australasian Triage Score (ATS) is an urgency score not an acuity score (Knox 2004) . Patients in categories 3, 4 and 5 are generally not primary care patients (Sprivulis 2003; Sprivulis 2004) . Measuring low acuity patients can be time consuming and often relies upon subjective and retrospective chart reviews (Sprivulis 2003) . The method of estimating low acuity patients developed by Sprivulis provides an objective measure of low acuity patients that is based upon actual, measurable general practice referral patterns as a benchmark for the appropriateness of self-referral to emergency care (Sprivulis 2003) .
This simple formula cannot reflect all dimensions of the practices, culture and range of the entire health system of an area. However, one advantage of using general practice referrals as a benchmark for appropriateness of self-referral is that general practice referrals should continue to be a valuable monitoring tool as skills, resourcing and health policy incentives to manage low acuity patients in both the emergency department and general practice settings change over time.
The findings of this study indicate that low acuity patients form a relatively constant proportion of emergency department workloads, even during normal working hours at large inner metropolitan emergency departments. The identification of higher absolute LAP attendances per hospital and proportion of presentations at outer metropolitan hospitals is consistent with concerns that access to general practice services in outer metropolitan areas is poorer than in inner metropolitan areas (Wilkinson 2000) .
Western Australia is undersupplied with general practitioners compared with eastern States, with 1029 people sharing a general practitioner in Western Australia compared with 878 in New South Wales (Wilkinson 2000) . The Perth outer metropolitan areas of Kwinana, Wanneroo, Canning and Armadale all had more than 1400 people sharing a general practitioner, whereas 800-1200 people share a general practitioner in inner metropolitan areas of Perth (Wilkinson 2000) .
Our finding, that LAP presentation rates to outer metropolitan emergency departments are essentially constant, suggests that improving working hours access to general practice services should be first priority in reducing low acuity attendances to outer metropolitan emergency departments. This would, at the very least, reduce working hours LAP attendances and might also allow some out-of-hours patients to consider deferring presentation to the following day.
The findings of this study indicate that it is unlikely that providing after-hours general practice services would significantly reduce workloads in metropolitan Perth emergency departments. Also, we consider it unlikely that specific after-hours general practice services could be configured to provide care for evening and weekend attendances for less than the estimate of average excess LAP costs during these periods of $142 000 per hospital per year. This figure equates to an hourly cost of just under $41 per hour.
Limitations
The assumption that after-hours LAP attendances would not fall below working hours LAP attendance rates requires consideration. The factors that result in low acuity patients deciding to seek emergency care after hours may differ from those which affect patients who choose to attend emergency departments during work hours. In addition, some non-LAP attendances may be divertible to appropriately configured alternative after-hours services. It is therefore possible that the calculated divertible burden of emergency department workload may be an underestimate. However, even if 50% of all LAP attendances were considered divertible, including overnight attendances, this would still represent less than 5% of the total emergency department costs for metropolitan Perth.
This study was not designed to examine the possible role of general practice in other strategies to reduce demand for acute health care that may impact favourably upon emergency department workload, such as the potential impact of general practice coordinated chronic disease management plans in reducing hospitalisation rates, or the role of general practice in improving the interface between hospital and community health services when patients are discharged from hospital beds or emergency departments. Effective primary care is integral to effective acute demand management and requires ongoing policy development and research.
Conclusions
Low acuity patients form a relatively constant, inexpensive proportion of emergency department workloads. After-hours general practice services for LAP attendances are unlikely to significantly reduce total emergency department attendances or costs. However, if reducing LAP attendances is considered a desirable health system objective in its own right, initial efforts should focus upon improving LAP access within working hours to general practice services in outer metropolitan areas.
